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 Flash Floods and Debris Flows 
      Initial Conditions 

  Precipitation Intensity  
---- 100m  or less 
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Outline 
 
 Spatial and Temporal Scales of Water Cycle Audits 

 
 High-Frequency Events -  Nuisance or Resiliency? 

 
 Light Rainfall  -  Hydroweaving Functional Landscapes 



Regional Scale Hydroclimatic Variability 

Li et al. 2012 

JJA Precipitation Mean Moist Divergence 
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NASA - On Top of the Smokies, All Covered in Light Rain 
www.nasa.gov/topics/earth/features/smokies.html 
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25% 
 
 
45% 

Relatively Sparse “Unplanned” Observations 
Raingauge Resolution  (0.01” -0.1”)  

Confusing Matters 
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Outline 
 
 Spatial and Temporal Scales of Water Cycle Audits 

 
 High-Frequency Events -  Nuisance or Resiliency? 

 
 Light Rainfall  -  Hydroweaving Functional Landscapes 

Landscapes as Throughflow Systems 

“We suggest… that nitrogen retention hot spots  
are variable in space and shift in relation to  
storm size, intensity and frequency.” 
                                                     Fisher et al. 2001*** 
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Fog-Cloud-Rainfall  Interactions and the Surface Energy Budget 
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 Flashflood Response 
     Tropical Storm Fay 
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Error: 1.25% 

Components 

Overland flow: 39.44% 

Interflow:         54.64% 

Baseflow:          4.72% 

Tao et al. 2011 
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Amplitude of the Diurnal Cycle of Temperature  
 Light Rainfall Feedback 

Hydrologic Regime Response 

June 2008-June 2009 Barros 2012 
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HMT-SE  QPE QFF  Intercomparison Project 



Conclusions and Discussion 

Water Cycle as a Dynamical Multiscale System of Systems 
 Space-Time Support  

Deliberate Observing Systems 
 Detection and Attribution 
              Action under Uncertainty 

Adaptation and Sustainability  
 Functional Landscape vs Point of Use Perspectives 
              Impacts/ Downscaling  

“Sweating the Small Stuff” 
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